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(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the water 
content producing reactivity to stably produce 
the water content under specified condition by 
providing an inlet reflector, filter and outlet 
reflector'difl[user in a reactor and providing a 
diffusion filter having a Pt coating in the outlet 
reflector" diffuser. 

SOLUTION: A gas diffusing member 8 is 
composed of an inlet reflector, filter and outlet 
reflector-diffuser 12 which has a diffusion filter 
12c and Pt coating 12d on the outer surface of 
the filter 12 at the space side. A Pt coating 13 
provided on the inner wall of a reactor 1 top 
covert a non-radical H or O gas into radicals, 
thus H and O are brought into reaction instantaneously to produce water. The coating 
13 stably produces water continuously at 1000 cc/min or more at about 500°C over the 
entire area due to the reaction heat. 
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[Claim(s)] 

[Claim l] It is formed combining two fiimace body members (2) and (3), and is 
punctured by the reactor body (l) and; one furnace body member (2) which have the 
space section (la) inside. It is punctured by the furnace body member (3) of a gas supply 
path (2c) and; another side which introduces material gas to said space section (la). The 
moisture gas outlet path which derives generation water &om said space section (la) 
(3c); It fixes to the space section side of a furnace body member (2) said the shape of a 
gas supply path (2c) and the same axle. On a wall surface, a bore (9c) The inside end 
face of a tubed case object (9a) and a case object (9a) which it has It fixes to the space 
section side of a furnace body member (3) said the shape of a moisture gas outlet path 
(3c) and the same axle, the entrance-side reflector (9) which consists of the reflecting 
plate (9b) to close, and; *- the filter (lO) arranged in the space section (la) of said reactor 
body (l), and; On a wall surface, a bore (l2e) The tubed case object which it has The 
inside end face of (l2a) and a case object (l2a) The reflecting plate to close (l2b) and a 
case object The diffusion filter arranged in the interior of (l2a) The reactor for moisture 
generating constituted fi:om a platinum coating coat (13) prepared in the internal 
surface of the outlet side echo and diffiiser (12) which consists of (l2c) and the platinum 
coating coat (I2d) prepared in the diffusion filter (I2c), and; reactor body (l), and;. 
[Claim 2] The reactor for moisture generating according to claim 1 which used the filter 
(10) as the filter (10) which has a bore 200 micrometers or less. 

[Claim 3] The reactor for moisture generating according to claim 1 which used the 
diffusion filter (I2c) as the diffusion filter (I2c) which has a bore 50 micrometers or 
more. 

[Claim 4] The reactor for moisture generating according to claim 1 considered as the 
configuration which arranges a filter (lO) in the center section of both the bodies 
member (2) and (3) while forming combining the furnace body member (2) which has the 
hollow part (2a) of the shape of a curvature side of isomorphism voice for a reactor body 
(l) mostly, and the furnace body member (3) which has a curvature side-like hollow part 
(3a) the letter of opposite. 
DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the reactor for 
moisture generating used mainly by the semi-conductor manufacturing facility. 
[0002] 

[Description of the Prior Art] For example, with [ of the silicon by the moisture oxidation 
style in semi-conductor manufacture ] an oxide film, the super-high purity water 
exceeding 1000 cc/min at least is needed, therefore, this apphcant develops the reactor 
for moisture generating of the structure which point-comes, boils and is shown in 
drawing 4 , and opens to the public as Japanese Patent Application No. No. 242246 
[ eight to ]. 

[0003] The heat-resistant furnace body members 22 and 23 which the reactor body 21 of 
above-mentioned drawing 4 equipped with the joint 24 for gas supply, and the joint 25 
for moisture gas fetch, Entrance* side reflecting plate 29a and outlet side reflecting plate 
29b which were prepared in the interior of a reactor 21 gas supply path 24a of both the 
furnace body members 22 and 23 and moisture gas outlet path 25a, and in the shape of 
opposite. It is formed from the filter 30 prepared in the center of the interior of a reactor 
21, and the platinum coating coat 32 grade prepared in the internal surface of the 
fiirnace body member 23. Moreover, said platinum coating coat 32 is formed by fixing 
platinum coat 32b with a vacuum evaporationo method of construction, an ion plating 
method of construction, etc. on barrier layer anodic oxide coating 32a which consists of 
nitrides, such as TiN formed in the internal surface of the furnace body member 23. 
[0004] **(ing), the hydrogen and oxygen which were suppHed to the interior of the 
reactor body 21 through gas supply path 24a are difiused by the member for diffusion 
which consists of entrance -side reflecting plate 29a, a filter 30, and outlet side reflecting 
plate 29b, and contact the platinum coating coat 32. Reactivity is raised by the catalysis 
of platinum and the oxygen and hydrogen in contact with the platinum coating coat 32 
will be in the so-called condition of having been radical-ized, by it. The hydrogen and 
oxygen which were radical-ized react under temperature lower than the ignition 
temperature of hydrogen mixed gas in an instant, and they generate moisture, without 
carrying out elevated-temperature combustion. 

[0005] The reactor body 21 of said drawing 4 can attain the large miniaturization of a 
moisture generator, can obtain the mixed gas of the high purity water of an amount and 
high purity water which exceed 1000 cc/min under moreover more high reactivity and 
responsibility, and oxygen, and attracts epoch-making attention in the field of a 
semi-conductor manufacturing technology. 
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[0006] what shows aging of moisture generating conversion [ in / in drawing 5 / the 
reactor body (70mm in outer-diameter about 134mmphi and thickness, about 490 cc of 
content volume, moisture yield 1000 cc/min, the degree of coke oven temperature of 
about 400 degrees C) 21 of said drawing 4 ] it is - material gas - oxygen - rich or 
hydrogen - even if it is rich gas, under about 98.5 - 99.0% of moisture generating 
conversion, it is stabilized and water can be generated. 

[0007] However, the temperature of the reactor body 21 wiU mix into the moisture 
which it is difficult moisture for about 400 degrees C or less and a moisture yield to 
raise said moisture generating conversion to about 99.0% or more under the condition of 
1000 or more cc/min, and about 1% of unreacted oxygen and hydrogen generated. 
Consequently, only the pure water which contains neither hydrogen nor oxygen has the 
problem referred to as being unable to take out the pure water which does not contain 
hydrogen, and mixture of only oxygen. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem 
to raise further the conversion of the hydrogen in the reactor body 21 of said drawing 4 , 
and oxygen, the temperature of the reactor body 21 is set at about 400 degrees C or less, 
and sets a moisture yield under the condition of 1000 or more cc/min, and uses as an 
offer plug the reactor for moisture generating which made it possible to acquire 99% or 
more of moisture generating conversion at stabihty and a long period of time. 
[0009] 

[Means for Solving the Problem] by the way, in the reactor body 21 of drawing 4 , as a 
cause which unreacted hydrogen and oxygen mix to moisture gas outlet path 25a ** 
When the platinum coating coat 32 is not contacted but oxygen and hydrogen reach to 
moisture gas outlet path 25a directly, ** Although 1 ** was radicalized and two kinds 
in the case of returning to the condition before reaching to moisture gas outlet path 25a 
and being radicalized here can be considered, without reacting with hydrogen , or 
oxygen, the former case is overwhelmingly assumed [ many ]. 

[0010] According to an invention in-this application person's etc. experimental result, 
when outlet side reflecting plate 29b is removed by the reactor body 21 of drawing 4 , as 
shown in drawing 6 , the moisture [ temperature / of a reactor / yield / 400 degrees C and 
/ moisture / whenever / 500 cc/min and overgas ] generating conversion under the 
conditions of 0 becomes about 91%. Although this conversion is not data under the same 
conditions at all since moisture yields differ, it serves as a value low about about 7% as 
compared with the moisture generating conversion (about 98%) in the case of said 
drawing 5 . 
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[0011] When there is no outlet side reflecting plate 29b, this shows that it reaches to 
moisture gas outlet path 25a directly, without radical-izing oxygen and hydrogen of a 
considerable amount, and shows that improvement in moisture generating conversion 
is possible by adding amelioration to outlet side reflecting plate 29b. 
[0012] Moreover, when there is no outlet side reflecting plate 29b so that clearly also 
from said drawing 6 , moisture generating conversion falls, so that material gas 
becomes hydrogen Rich. For example, in the moisture yield of 400 degrees C and 500 
cc/min, to moisture generating conversion being about 86%, when hydrogen is rich 100%, 
reactor temperature becomes about 97%, when oxygen is rich 100%, and about about 
11% of difference arises among both. 

[0013] That is, it is assumed that the oxygen which reaches to moisture gas outlet path 
25a, without oxygen's accompanying to straight-line [ of hydrogen ]-like flow in being 
comparatively easy to diffuse the direction of oxygen in the interior of the reactor body 
21 of structure like drawing 4 , being comparatively hard to diffuse the direction of 
hydrogen to a thing with small linear performance traverse, and being hydrogen Rich's 
material gas, since Hnear performance traverse is high, and being radical'ized increases. 
[0014] then, the thing for which this artificer raises the diffusibiUty of the gas of outlet 
side reflecting plate 29b, especially the diffiisibihty over hydrogen in the reactor body 21 
of drawing 4 -■ oxygen - not only rich material gas but hydrogen - also in the case of 
rich material gas, it hit on an idea of the abihty of moisture generating conversion to be 
made higher than about 98 - 99% of conversion in the case of drawing 5 . Moreover, 
while manufacturing the outlet side reflecting plate and the diffusion plate of various 
kinds of structures based on this idea, much moisture generating trials were performed 
using this. 

[0015] The invention in this appUcation is created from the result of the idea like ****, 
and the moisture generating trial based on this. Invention according to claim 1 It is 
formed combining the furnace body member 2 and the furnace body member 3, and is 
punctured by the reactor body 1 and,* furnace body member 2 which have space section 
la inside. It is punctured by gas supply path 2c andJ furnace body member 3 which 
introduce material gas to said space section la. Moisture gas outlet path 3c which 
derives generation water from said space section la; It fixes to the space section side of 
the furnace body member 2 said the shape of moisture gas outlet path 2c and the same 
axle. The entrance-side reflecting plate 9 which changes from reflecting plate 9b which 
closes the inside end face of tubed case object 9a and case object 9a which has bore 9c to 
a waU surface, and the filter 10 arranged in space section la of the; aforementioned 
reactor body li' It fixes to the space section side of the furnace body member 3 said the 
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shape of moisture gas outlet path 3c and the same axle. On a wall surface, bore 12e The 
inside end face of tubed case object 12a and case object 12a which it has The platinum 
coating coat 13 prepared in the internal surface of the outlet side echo and the difEiiser 
12 which consists of 12d of platinum coating coats prepared in reflecting plate 12b to 
close, diffusion filter 12c arranged in the interior of case object 12a, and diffusion filter 
12c, and; reactor body 1 It considers as the requirements for a configuration of invention. 
[0016] Invention according to claim 2 uses the filter 10 in invention of claim 1 as the 
filter 10 which has a bore 200 micrometers or less. 

[0017] Invention according to claim 3 sets diffusion filter 12c in invention of claim 1 to 
diffusion filter 12c which has a bore 50 micrometers or more. 

[0018] Invention according to claim 4 is taken as the configuration which arranges a 
filter 10 in the center section of both the bodies members 2 and 3 whUe forming it, 
combining the fiirnace body member 2 which has hollow part 2a of the shape of a 
curvature side of isomorphism voice for the reactor body 1 in invention of claim 1 mostly, 
and the furnace body member 3 which has curvature side-like hollow part 3a the letter 
of opposite. 
[0019] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is explained 
based on a drawing. Drawing 1 is drawing of longitudinal section of the reactor body for 
moisture generating concerning this invention. Moreover, drawing 2 is the expanded 
sectional view of an outlet side echo and diffiiser, and drawing 3 is I-I ******** of 
drawing 2 . In drawing 1 1 a furnace body member and 4 for a reactor body, and 2 and 3 
The joint for gas supply, 5 a filter flange and 7 for the joint for moisture gas fetch, and 6 
The bolt for reactor anchoring. In 8, the member for gaseous diffusion and 9 a filter and 
11 for an entrance-side reflector and 10 The filter carrier piece of a filter flange, 12 is an 
outlet side echo and diffiiser, 13 is a platinum coating coat, and the reactor 1 is formed 
in the short cylindrical shape by welding two furnace body members 2 and 3 made fi'om 
stainless steel mostly formed in isomorphism voice in the shape of an airtight. 
[0020] The base is established for curvature side-like hollow part 2a in the interior, and, 
as for one [ said ] furnace body member 2, gas supply path 2c is further drilled in the 
center section. Moreover, the joint 4 for gas supply is formed in the lateral surface, and 
gas supply path 4a of the joint 4 for gas supply formed in this lateral surface is opened 
for firee passage into hollow part 2a. Similarly, the base is estabUshed for curvature 
side-like hollow part 3a in the interior, and, as for the furnace body member 3 of another 
side, gas supply path 3c is further drilled in the center section. Moreover, the joint 5 for 
moisture gas fetch is formed in the lateral surface, and moisture gas outlet path 5a of 
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the joint 5 for moisture gas fetch formed in this lateral surface is opened for free 
passage into hollow part 3a. 

[0021] Flange object 2b and 3b are formed in the medial surface of said both furnace 
body members 2 and 3, respectively, and the reactor body 1 which has space section la 
inside is constituted by carrying out welding immobilization of both flange object 2b and 
the 3b through the filter flange 6 at the shape of an airtight. In addition, in drawing 1 , 
it is good also as a configuration which is considering as the configuration which fixes 
both flange object 2b and 3b by welding, or interposes a gasket (graphic display 
abbreviation) and enables assembly fixing of the dissociation of both flange object 2b 
and 3b by a clamp (graphic display abbreviation) etc. Moreover, although both the 
bodies members 2 and 3 are mostly formed in the thing of the same configuration in 
drawing 1 , of course, one side may be formed in the gestalt of the tube like object of an 
owner bottom at the gestalt of the shape of a flange which closes opening of a tube-Uke 
object for another side. 

[0022] Said member 8 for gaseous diffusion is formed fi-om the entrance-side reflecting 
plate 9, the filter 10, and the outlet side echo / diffusion plate 12 grade, and as shown in 
drawing 1 , it is arranged in the interior of the reactor body 1. That is, the entrance-side 
reflecting plate 9 is formed firom short tubed case object 9a and reflecting plate 9b which 
closes the inside end face of case object 9a, and bore 9c is formed in the peripheral wall 
of case object 9a. In addition, the entrance-side reflecting plate 9 concerned is arranged 
this and in the shape of the same axle in gas supply path 2c of the base of the fiirnace 
body member 2, and the location which counters, and welding fixing is carried out at 
this. 

[0023] Moreover, said filter 10 is formed fi:om the filter made from stainless steel which 
has bore about 200 micrometers or less, and the filter which has the bore of the shape of 
an average of 2-micrometer mesh is used with this operation gestalt. In addition, the 
filter flange 6 made from stainless steel is welded to the periphery edge of a filter 10, 
and welding immobihzation of the filter 10 is carried out through this filter flange 6 to 
the furnace body members 2 and 3. 

[0024] As shown in drawing 2 R> 2 and drawing 3 , said outlet side echo and diffiiser 12 
Furthermore, short cylinder-like case object 12a, Reflecting plate 12b which closes the 
inside end face of case object 12a, and diffusion filter 12c, It is formed firom 12d of 
platinum coating coats prepared in the outside surface by the side of the space section of 
difiFiision filter 12c, 12f of filter pressor feet etc., etc., and two or more bore 12e is drilled 
by the peripheral wall of the inside part of case body 12a. That is, all of said case object 
12a, reflecting plate 12b, etc. are formed with stainless steel, and reflecting plate 12b 
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has fixed by spot welding to case object 12a. Moreover, difEiision filter 12c is formed firom 
the filter made firom stainless steel which has a bore 50 micrometers or more. 
[0025] 12d of platinum coating coats with a thickness of 0.2-8 micrometers is formed in 
the outside surface by the side of the space section of said diffusion filter 12c. Namely, 
the 12d of the platinum coating coats concerned is formed from the barrier layer anodic 
oxide coating with a thickness of 0.1*5 micrometers formed in the outside surface of 
diffusion filter 12c made fi*om TiN, and a platinum coat with a thickness of 0.1-3 
micrometers formed on it. In order to prevent that blinding arises in diffusion filter 12c 
by formation of 12d of platinum coating coats, The bore of the shape of a mesh of the 
filter made from stainless steel which constitutes diffusion filter 12c is selected by the 
magnitude (at this operation gestalt, they are 70 micrometers and 200 micrometers) of 
50 micrometers or more. 

[0026] In addition, about the formation approach of 12d of platinum coating coats, since 
it is the same as that of the case of the platinum coating coat 13 prepared in the internal 
surface of the reactor body 1 mentioned later, detailed explanation is omitted here. 
Moreover, although he is trying to form 12d of platinum coating coats in the outside 
surface by the side of the space section of diffusion filter 12c with this operation gestalt, 
it is also possible to prepare 12d of platinum coating coats in the interior of diffusion 
filter 12c. Furthermore, said outlet side echo and diffiiser 12 are arranged in the shape 
of the same axle in moisture gas outlet path 5a of the base of the furnace body member 3, 
and the location which counters, and welding fixing is carried out at this. 
[0027] Although each base of the furnace body members 2 and 3 is made into the shape 
of a curvature side, you may make it form this in a plane base in said drawing 1 . 
Moreover, in drawing 1 , it is also possible to enlarge the linear dimension concerned 
and to press down the capacity of the depth dimension of about 1/6 and hollow part 3a of 
the depth dimension of hollow part 2a which penetrates the core of a filter 10 for the 
linear dimension of the entrance-side reflector 9, or the outlet side echo and diffiiser 12, 
although about 1/is set to 3. Furthermore, although the filter which is a disk mold as a 
filter 10, and made the whole surface the gas transparency section is used, it changes to 
this, and it is a disk mold and you may make it use the filter of a configuration of having 
made only the peripheral face section into the filter section (gas transparency section) in 
drawing 1 . 

[0028] After forming said platinum coating coat 13 throughout the internal surface of 
the furnace body member 3 made fi:om SUS316L and forming barrier layer anodic oxide 
coating 13a made firom TiN in the internal surface of the fiirnace body member 3 first, 
platinum coat 13b is formed on it. Moreover, the thickness of barrier layer anodic oxide 
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4. 



coating 13a has 0.1 micrometers * optimal about 5 micrometers, and barrier layer 
anodic oxide coating 13a made from TiN with a thickness of about 2 micrometers is 
formed by the ion plating method of construction in drawing 1 . Furthermore, 0.1 
micrometers * about 3 micrometer of ** are suitable for the thickness of said platinum 
coat 13b, and platinum coat 13b with a thickness of about 1 micrometer is formed by the 
vacuum deposition method in drawing 1 . 

[0029] In addition, as the formation approach of barrier layer anodic oxide coating 13a, 
it is also possible to use PVD, such as the ion sputtering method and a vacuum 
deposition method, chemical vapor deposition (CVD method), hot pressing, a spraying 
process, etc. in addition to said ion plating method of construction. Moreover, the 
formation approach of platinum coat 13b has an ion plating method of construction, the 
ion sputtering method, chemical vapor deposition, usable hot pressing, etc. in addition 
to said vacuum evaporation technique, and is still more nearly usable at the time of the 
matter with which conductivity, such as TiN, has barrier layer anodic oxide coating 13a. 
[ of plating ] 

[0030] the gas injected into case object 9a of the entrance-side reflector 9 through gas 
supply path 4a of the joint 4 for gas supply being injected through bore 9c prepared in 
the peripheral wall after coUiding to reflecting plate 9b, and being spread within hollow 
part 2a a filter 10 - it passes through the whole surface uniformly mostly, and enters 
into hollow part 3a of the furnace body member 3. moreover, the mixed gas of the 
hydrogen injected into said hollow part 3a, and oxygen - the whole surface of the 
platinum coating coat 13 continuing equal -- collision contact " carrying out " 
thereby " being the so-called it will be ********-ized. Furthermore, the hydrogen and 
oxygen which were activated react mainly within hollow part 3a in an instant, and 
generate water. And the moisture gas formed mainly by hollow part 3a is drawn to 
moisture gas outlet path 5a through bore 12e of an outlet side echo and diffuser 12, and 
diffusion filter 12c, and goes. 

[0031] by the way, the thing which the great portion of hydrogen which penetrated the 
filter 10 and entered into hollow part 3a, and oxygen gas collide and contact with 
platinum coat 13b - a radical - the hydrogen and oxygen which were-izing [ oxygen ] 
and radical-ized - the - the whole quantity is mostly changed into water in response to 
an instant. Moreover, although a part of hydrogen which entered into hollow part 3a, 
and oxygen gas may go straight on as it is, the hydrogen and oxygen gas which went 
[ this ] straight on are collided and re-diffused to reflecting plate 12b. Consequently, the 
hydrogen and oxygen which reach to diffusion filter 12c through bore 12e in the 
platinum coat 13b and non-contact state decrease substantiaUy. 
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[0032] On the other hand, in this invention, diffusion fQter 12c which prepared 12d of 
platinum coating coats in an outlet side echo and diffuser 12 is prepared. Therefore, 
said platinum coat 13b, the hydrogen which reached to the way among case body 12a 
through bore 12e in the non-contact state, and oxygen gas become that there is almost 
no bypassing into moisture gas outlet path 3c as it is, and it is radical-ized by contacting 
12d of platinum coating coats. That is, while hydrogen and oxygen gas under the 
condition of radical[ non-]-izing are radical-ized by 12d of platinum coating coats of said 
diffusion filter 12c and hydrogen and oxygen of a non-radical ized condition will be in 
the condition of ****** 0, the hydrogen and oxygen which were radical-ized react in an 
instant, and water is generated. 

[0033] moreover, the hydrogen and oxygen in the condition of the probability bypassed 
into moisture gas outlet path 3c while the hydrogen and oxygen in the condition of 
having been radical-ized when diffusion filter 12c existed in a way among said case 
bodies 12 have been unreacted having become smaller, and having been radical-ized " 
all will contribute to a moisture generation reaction mostly. 

[0034] In addition, that the platinum coating coat 13 is locally heated by heat of reaction 
by forming the member 8 for gaseous diffusion which consists of said entrance-side 
reflector 9, a filter 10, and an outlet side echo and diffuser 12 in a reactor body becomes 
that there is nothing. It is proved that moisture generating can be performed where the 
whole region is mostly held to the temperature of the platinum coating coat 13 in which 
about about 500 degrees is, and it moreover continues under the high moisture 
generating conversion and the responsibility exceeding about 99% at insurance, and 
water generating of the amount of 1000 or more cc/min can be performed. 
[0035] 

[Example] In the reactor body 1 of drawing 1 , the dimension of the furnace body 
members 2 and 3 was made into diameter 134mmphi and the product with a thickness 
of 33.5mm made firom SUS316L, and the curvature side of hollow parts 2a and 3a was 
made into the curvature side with a radius of curvature of R= 108mm. Moreover, the 
filter (about 1.7mm in thickness) which has an average of 2.0-micrometer bore which 
carried out two or more sheet laminating of the mesh made ficom stainless steel as a 
filter 10 was used. That whose height the outer diameter of case object 9a is 22mmphi, 
and is 5mm as an entrance-side reflector 9 again fiirthermore, as an outlet side echo 
and diffuser 12 22mmphi and height 10.5mm, [ the outer diameter of case object 12a ] 
Diffusion filter 12c used the thing of a filter (about 1.7mm in thickness) which has an 
average of 200* micrometer bore which carried out two or more sheet laminating of the 
mesh made from a filter (about 1.7mm in thickness), and stainless steel which has an 
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average of 70-microineter bore which carried out two or more sheet laminating of the 
mesh made from stainless steel. In addition, 12d of platinum coating coats of diffusion 
filter 12c forms a platinum coat with a thickness of about 2 micrometers on the barrier 
layer anodic oxide coating made from TiN with a thickness of about 2 micrometers. 
[0036] What formed barrier layer anodic oxide coating (about 2-micrometer [ in 
thickness ], ion plating method) 13a made from TiN in the internal surface of the 
furnace body member 3, and, on the other hand, formed with a thickness of about 1 
micrometer platinum coat (vacuum deposition method) 13b on it as a platinum coating 
coat 13 was used. 

[0037] Moisture generating conversion was searched for by supplying the material gas 
of **H2 1000 cc/min+02 1000 cc/min from gas supply path 4a, **H2 1000 cc/minH-02 
500 cc/min, and **H2 1500 cc/min+02 500 cc/min, and surveying the moisture which 
flows out of moisture gas outlet path 5a using the above-mentioned reactor for moisture 
generating. Consequently, even if it was in which case of the aforementioned **, **, and 
**, in the continuation moisture generating trial over about 10 hours, 99.3% or more of 
moisture generating conversion was acquired. 
[0038] 

[Effect of the Invention] This invention is considered as the configuration which 
prepares the diffusion filter equipped with the platinum coating coat in the interior of 
an outlet side echo and diffuser while it prepares an entrance-side reflector, a filter, and 
an outlet side echo and diffuser in the interior of a reactor body as above-mentioned. 
Consequently, the unconverted gas which flows out into a moisture gas outlet path 
almost serves as zero, and, also in the case of material gas of hydrogen Rich, 99.0% or 
more of high moisture generating conversion is acquired not to mention the case of 
oxygen Rich's material gas. Moreover, with heat of reaction, it becomes that there is also 
no being heated locally, and under the temperature of about about 500 degrees C, the 
platinum coating coat within a reactor body can be stabilized, and can generate the 
moisture of 1000 or more cc/min. 

[0039] In invention of claim 4, it is considering as the configuration which forms a 
reactor body mostly, combining the furnace body member of the same configuration the 
letter of opposite. Consequently, the structure of a reactor body is simpUfied and 
reduction with a sharp manufacturing cost becomes possible. This invention does so the 
practical use which was excellent as above-mentioned. 
TECHNICAL FIELD 



[Industrial AppUcation] This invention relates to amelioration of the reactor for 
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moisture generating used mainly by the semi-conductor manufacturing facility. 
PRIOR ART 



[Description of the Prior Art] For example, with [ of the silicon by the moisture oxidation 
style in semi-conductor manufacture ] an oxide film, the super-high purity water 
exceeding 1000 cc/min at least is needed, therefore, this apphcant develops the reactor 
for moisture generating of the structure which point-comes, boils and is shown in 
drawing 4 , and opens to the pubUc as Japanese Patent Application No. No. 242246 
[ eight to ]. 

[0003] The heat-resistant furnace body members 22 and 23 which the reactor body 21 of 
above-mentioned drawing 4 equipped with the joint 24 for gas supply, and the joint 25 
for moisture gas fetch, Entrance-side reflecting plate 29a and outlet side reflecting plate 
29b which were prepared in the interior of a reactor 21 gas supply path 24a of both the 
furnace body members 22 and 23 and moisture gas outlet path 25a, and in the shape of 
opposite, It is formed firom the filter 30 prepared in the center of the interior of a reactor 
21, and the platinum coating coat 32 grade prepared in the internal surface of the 
furnace body member 23. Moreover, said platinum coating coat 32 is formed by fixing 
platinum coat 32b with a vacuum evaporationo method of construction, an ion plating 
method of construction, etc. on barrier layer anodic oxide coating 32a which consists of 
nitrides, such as TiN formed in the internal surface of the furnace body member 23. 
[0004] **(ing), the hydrogen and oxygen which were suppUed to the interior of the 
reactor body 21 through gas supply path 24a are diffused by the member for diffusion 
which consists of entrance-side reflecting plate 29a, a filter 30, and outlet side reflecting 
plate 29b, and contact the platinum coating coat 32, Reactivity is raised by the catalysis 
of platinum and the oxygen and hydrogen in contact with the platinum coating coat 32 
will be in the so-called condition of having been radical-ized, by it. The hydrogen and 
oxygen which were radical-ized react under temperature lower than the ignition 
temperature of hydrogen mixed gas in an instant, and they generate moisture, without 
carrying out elevated-temperature combustion. 

[0005] The reactor body 21 of said drawing 4 can attain the large miniaturization of a 
moisture generator, can obtain the mixed gas of the high purity water of an amount and 
high purity water which exceed 1000 cc/min under moreover more high reactivity and 
responsibility, and oxygen, and attracts epoch-making attention in the field of a 
semi-conductor manufacturing technology. 

[0006] what shows aging of moisture generating conversion [ in / in drawing 5 / the 
reactor body (70mm in outer* diameter about 134mmphi and thickness, about 490 cc of 
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content volume, moisture yield 1000 cc/min, the degree of coke oven temperature of 
about 400 degrees C) 21 of said drawing 4 ] - it is - material gas - oxygen - rich or 
hydrogen - even if it is rich gas, under about 98.5 - 99.0% of moisture generating 
conversion, it is stabilized and water can be generated. 

[0007] However, the temperature of the reactor body 21 will mix into the moisture 
which it is difficult moisture for about 400 degrees C or less and a moisture yield to 
raise said moisture generating conversion to about 99.0% or more under the condition of 
1000 or more cc/min, and about 1% of unreacted oxygen and hydrogen generated. 
Consequently, only the pure water which contains neither hydrogen nor oxygen has the 
problem referred to as being unable to take out the pure water which does not contain 
hydrogen, and mixture of only oxygen. 
EFFECT OF THE INVENTION 



[Effect of the Invention] This invention is considered as the configuration which 
prepares the diffusion filter equipped with the platinum coating coat in the interior of 
an outlet side echo and diffiiser while it prepares an entrance-side reflector, a filter, and 
an outlet side echo and diffiiser in the interior of a reactor body as above-mentioned. 
Consequently, the unconverted gas which flows out into a moisture gas outlet path 
almost serves as zero, and, also in the case of material gas of hydrogen Rich, 99.0% or 
more of high moisture generating conversion is acquired not to mention the case of 
oxygen Rich's material gas. Moreover, with heat of reaction, it becomes that there is also 
no being heated locally, and under the temperature of about about 500 degrees C, the 
platinum coating coat within a reactor body can be stabilized, and can generate the 
moisture of 1000 or more cc/min. 

[0039] In invention of claim 4, it is considering as the configuration which forms a 
reactor body mostly, combining the furnace body member of the same configuration the 
letter of opposite. Consequently, the structure of a reactor body is simplified and 
reduction with a sharp manufacturing cost becomes possible. This invention does so the 
practical use which was excellent as above-mentioned. 
TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention makes it a technical problem 
to raise further the conversion of the hydrogen in the reactor body 21 of said drawing 4 , 
and oxygen, the temperature of the reactor body 21 is set at about 400 degrees C or less, 
and sets a moisture yield under the condition of 1000 or more cc/min, and uses as an 
offer plug the reactor for moisture generating which made it possible to acquire 99% or 



14 



more of moisture generating conversion at stability and a long period of time. 
MEANS 



[Means for Solving the Problem] by the way, in the reactor body 21 of drawing 4 , as a 
cause which unreacted hydrogen and oxygen mix to moisture gas outlet path 25a ** 
When the platinum coating coat 32 is not contacted but oxygen and hydrogen reach to 
moisture gas outlet path 25a directly, ** Although 1 ** was radical-ized and two kinds 
in the case of returning to the condition before reaching to moisture gas outlet path 25a 
and being radical ized here can be considered, without reacting with hydrogen or 
oxygen, the former case is overwhelmingly assumed [ many ], 

[0010] According to an invention-in-this-application person's etc. experimental result, 
when outlet side reflecting plate 29b is removed by the reactor body 21 of drawing 4 , as 
shown in drawing 6 , the moisture [ temperature / of a reactor / yield / 400 degrees C and 
/ moisture / whenever / 500 cc/min and overgas ] generating conversion under the 
conditions of 0 becomes about 91%. Although this conversion is not data under the same 
conditions at all since moisture yields differ, it serves as a value low about about 7% as 
compared with the moisture generating conversion (about 98%) in the case of said 
drawing 5 . 

[0011] When there is no outlet side reflecting plate 29b, this shows that it reaches to 
moisture gas outlet path 25a directly, without radical-izing oxygen and hydrogen of a 
considerable amount, and shows that improvement in moisture generating conversion 
is possible by adding amelioration to outlet side reflecting plate 29b, 
[0012] Moreover, when there is no outlet side reflecting plate 29b so that clearly also 
from said drawing 6 , moisture generating conversion falls, so that material gas 
becomes hydrogen Rich. For example, in the moisture yield of 400 degrees C and 500 
cc/min, to moisture generating conversion being about 86%, when hydrogen is rich 100%, 
reactor temperature becomes about 97%, when oxygen is rich 100%, and about about 
11% of difference arises among both. 

[0013] That is, it is assumed that the oxygen which reaches to moisture gas outlet path 
25a, without oxygen's accompanying to straight-line [ of hydrogen ]-like flow in being 
comparatively easy to diffuse the direction of oxygen in the interior of the reactor body 
21 of structure like drawing 4 , being comparatively hard to diffuse the direction of 
hydrogen to a thing with small Unear performance traverse, and being hydrogen Rich's 
material gas, since linear performance traverse is high, and being radical-ized increases. 
[0014] then, the thing for which this artificer raises the difiusibiUty of the gas of outlet 
side reflecting plate 29b, especially the diffusibility over hydrogen in the reactor body 21 
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of drawing 4 - oxygen - not only rich material gas but hydrogen - also in the case of 
rich material gas, it hit on an idea of the ability of moisture generating conversion to be 
made higher than about 98 • 99% of conversion in the case of drawing 5 . Moreover, 
while manufacturing the outlet side reflecting plate and the diffusion plate of various 
kinds of structures based on this idea, much moisture generating trials were performed 
using this. 

[0015] The invention in this application is created from the result of the idea like ****, 
and the moisture generating trial based on this. Invention according to claim 1 It is 
formed combining the furnace body member 2 and the furnace body member 3, and is 
punctured by the reactor body 1 and; furnace body member 2 which have space section 
la inside. It is punctured by gas supply path 2c and; furnace body member 3 which 
introduce material gas to said space section la. Moisture gas outlet path 3c which 
derives generation water from said space section la; It fixes to the space section side of 
the furnace body member 2 said the shape of moisture gas outlet path 2c and the same 
axle. The entrance-side reflecting plate 9 which changes from reflecting plate 9b which 
closes the inside end face of tubed case object 9a and case object 9a which has bore 9c to 
a wall surface, and the filter 10 arranged in space section la of the; aforementioned 
reactor body l; It fixes to the space section side of the furnace body member 3 said the 
shape of moisture gas outlet path 3c and the same axle. On a wall surface, bore 12e The 
inside end face of tubed case object 12a and case object 12a which it has The platinum 
coating coat 13 prepared in the internal surface of the outlet side echo and the diffuser 
12 which consists of 12d of platinum coating coats prepared in reflecting plate 12b to 
close, diffusion filter 12c arranged in the interior of case object 12a, and diffusion filter 
12c, and; reactor body 1 It considers as the requirements for a configuration of invention. 
[0016] Invention according to claim 2 uses the filter 10 in invention of claim 1 as the 
filter 10 which has a bore 200 micrometers or less. 

[0017] Invention according to claim 3 sets diffusion filter 12c in invention of claim 1 to 
diffusion filter 12c which has a bore 50 micrometers or more. 

[0018] Invention according to claim 4 is taken as the configuration which arranges a 
filter 10 in the center section of both the bodies members 2 and 3 while forming it, 
combining the furnace body member 2 which has hollow part 2a of the shape of a 
curvature side of isomorphism voice for the reactor body 1 in invention of claim 1 mostly, 
and the furnace body member 3 which has curvature side like hollow part 3a the letter 
of opposite. 
[0019] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is explained 
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based on a drawing. Drawing 1 is drawing of longitudinal section of the reactor body for 
moisture generating concerning this invention. Moreover, drawing 2 is the expanded 
sectional view of an outlet side echo and difiiiser, and drawing 3 is I-I ******** of 
drawing 2 . In drawing 1 1 a furnace body member and 4 for a reactor body, and 2 and 3 
The joint for gas supply, 5 a filter flange and 7 for the joint for moisture gas fetch, and 6 
The bolt for reactor anchoring, In 8, the member for gaseous diffusion and 9 a filter and 
11 for an entrance-side reflector and 10 The filter carrier piece of a filter flange, 12 is an 
outlet side echo and diffuser, 13 is a platinum coating coat, and the reactor 1 is formed 
in the short cylindrical shape by welding two furnace body members 2 and 3 made fi:om 
stainless steel mostly formed in isomorphism voice in the shape of an airtight. 
[0020] The base is established for curvature side-like hollow part 2a in the interior, and, 
as for one [ said ] furnace body member 2, gas supply path 2c is further drilled in the 
center section. Moreover, the joint 4 for gas supply is formed in the lateral surface, and 
gas supply path 4a of the joint 4 for gas supply formed in this lateral surface is opened 
for fi*ee passage into hollow part 2a. Similarly, the base is estabUshed for curvature 
side-like hollow part 3a in the interior, and, as for the furnace body member 3 of another 
side, gas supply path 3c is further drilled in the center section. Moreover, the joint 5 for 
moisture gas fetch is formed in the lateral surface, and moisture gas outlet path 5a of 
the joint 5 for moisture gas fetch formed in this lateral surface is opened for firee 
passage into hollow part 3a. 

[0021] Flange object 2b and 3b are formed in the medial surface of said both fiirnace 
body members 2 and 3, respectively, and the reactor body 1 which has space section la 
inside is constituted by carrying out welding immobilization of both flange object 2b and 
the 3b through the filter flange 6 at the shape of an airtight. In addition, in drawing 1 , 
it is good also as a configuration which is considering as the configuration which fixes 
both flange object 2b and 3b by welding, or interposes a gasket (graphic display 
abbreviation) and enables assembly fixing of the dissociation of both flange object 2b 
and 3b by a clamp (graphic display abbreviation) etc. Moreover, although both the 
bodies members 2 and 3 are mostly formed in the thing of the same configuration in 
drawing 1 , of course, one side may be formed in the gestalt of the tube-like object of an 
owner bottom at the gestalt of the shape of a flange which closes opening of a tube-Uke 
object for another side. 

[0022] Said member 8 for gaseous diffusion is formed firom the entrance -side reflecting 
plate 9, the filter 10, and the outlet side echo / diffusion plate 12 grade, and as shown in 
drawing 1 , it is arranged in the interior of the reactor body 1. That is, the entrance-side 
reflecting plate 9 is formed from short tubed case object 9a and reflecting plate 9b which 
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closes the inside end face of case object 9a, and bore 9c is formed in the peripheral wall 
of case object 9a. In addition, the entrance-side reflecting plate 9 concerned is arranged 
this and in the shape of the same axle in gas supply path 2c of the base of the furnace 
body member 2, and the location which counters, and welding fixing is carried out at 
this. 

[0023] Moreover, said filter 10 is formed fi:om the filter made fi:om stainless steel which 
has bore about 200 micrometers or less, and the filter which has the bore of the shape of 
an average of 2-micrometer mesh is used with this operation gestalt. In addition, the 
filter flange 6 made from stainless steel is welded to the periphery edge of a filter 10, 
and welding immobilization of the filter 10 is carried out through this filter flange 6 to 
the furnace body members 2 and 3. 

[0024] As shown in drawing 2 R> 2 and drawing 3 , said outlet side echo and diffuser 12 
Furthermore, short cylinder-like case object 12a, Reflecting plate 12b which closes the 
inside end face of case object 12a, and diffiision filter 12c, It is formed fi*om 12d of 
platinum coating coats prepared in the outside siirface by the side of the space section of 
diffusion filter 12c, 12f of filter presser feet etc., etc., and two or more bore 12e is drilled 
by the peripheral wall of the inside part of case body 12a. That is, all of said case object 
12a, reflecting plate 12b, etc. are formed with stainless steel, and reflecting plate 12b 
has fixed by spot welding to case object 12a. Moreover, diffusion filter 12c is formed fi*om 
the filter made from stainless steel which has a bore 50 micrometers or more. 
[0025] 12d of platinum coating coats with a thickness of 0.2-8 micrometers is formed in 
the outside surface by the side of the space section of said diffusion filter 12c. Namely, 
the 12d of the platinum coating coats concerned is formed firom the barrier layer anodic 
oxide coating with a thickness of 0.1*5 micrometers formed in the outside surface of 
diffusion filter 12c made from TiN, and a platinum coat with a thickness of 0.1"3 
micrometers formed on it. In order to prevent that blinding arises in diffusion filter 12c 
by formation of 12d of platinum coating coats, The bore of the shape of a mesh of the 
filter made from stainless steel which constitutes diffusion filter 12c is selected by the 
magnitude (at this operation gestalt, they are 70 micrometers and 200 micrometers) of 
50 micrometers or more. 

[0026] In addition, about the formation approach of 12d of platinum coating coats, since 
it is the same as that of the case of the platinum coating coat 13 prepared in the internal 
surface of the reactor body 1 mentioned later, detailed explanation is omitted here. 
Moreover, although he is trying to form 12d of platinum coating coats in the outside 
surface by the side of the space section of diffusion filter 12c with this operation gestalt, 
it is also possible to prepare 12d of platinum coating coats in the interior of diffusion 
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£Qter 12c. Furthermore, said outlet side echo and diffiiser 12 are arranged in the shape 
of the same axle in moisture gas outlet path 6a of the base of the furnace body member 3, 
and the location which counters, and welding fixing is carried out at this. 
[0027] Although each base of the furnace body members 2 and 3 is made into the shape 
of a curvature side, you may make it form this in a plane base in said drawing 1 . 
Moreover, in drawing 1 , it is also possible to enlarge the linear dimension concerned 
and to press down the capacity of the depth dimension of about 1/6 and hollow part 3a of 
the depth dimension of hoUow part 2a which penetrates the core of a filter 10 for the 
linear dimension of the entrance-side reflector 9, or the outlet side echo and diffiiser 12, 
although about 1/is set to 3. Furthermore, although the filter which is a disk mold as a 
filter 10, and made the whole surface the gas transparency section is used, it changes to 
this, and it is a disk mold and you may make it use the filter of a configuration of having 
made only the peripheral face section into the filter section (gas transparency section) in 
drawing I . 

[0028] After forming said platinum coating coat 13 throughout the internal surface of 
the furnace body member 3 made firom SUS316L and forming barrier layer anodic oxide 
coating 13a made from TiN in the internal surface of the furnace body member 3 first, 
platinum coat 13b is formed on it. Moreover, the thickness of barrier layer anodic oxide 
coating 13a has 0.1 micrometers - optimal about 5 micrometers, and barrier layer 
anodic oxide coating 13a made from TiN with a thickness of about 2 micrometers is 
formed by the ion plating method of construction in drawing 1 . Furthermore, 0.1 
micrometers - about 3 micrometer of ** are suitable for the thickness of said platinum 
coat 13b, and platinum coat 13b with a thickness of about 1 micrometer is formed by the 
vacuum deposition method in drawing 1 . 

[0029] In addition, as the formation approach of barrier layer anodic oxide coating 13a, 
it is also possible to use PVD, such as the ion sputtering method and a vacuum 
deposition method, chemical vapor deposition (CVD method), hot pressing, a spraying 
process, etc. in addition to said ion plating method of construction. Moreover, the 
formation approach of platinum coat 13b has an ion plating method of construction, the 
ion sputtering method, chemical vapor deposition, usable hot pressing, etc. in addition 
to said vacuum evaporation technique, and is still more nearly usable at the time of the 
matter with which conductivity, such as TiN, has barrier layer anodic oxide coating 13a. 
[ of plating ] 

[0030] the gas injected into case object 9a of the entrance-side reflector 9 through gas 
supply path 4a of the joint 4 for gas supply being injected through bore 9c prepared in 
the peripheral wall after colliding to reflecting plate 9b, and being spread within hollow 
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part 2a - a filter 10 - it passes through the whole surface uniformly mostly, and enters 
into hollow part 3a of the furnace body member 3. moreover, the mixed gas of the 
hydrogen injected into said hollow part 3a, and oxygen - the whole surface of the 
platinum coating coat 13 continuing - equal collision contact " carrying out - 
thereby - being the so-called ■* it will be ********-i2;ed. Furthermore, the hydrogen and 
oxygen which were activated react mainly within hollow part 3a in an instant, and 
generate water. And the moisture gas formed mainly by hollow part 3a is drawn to 
moisture gas outlet path 5a through bore 12e of an outlet side echo and diffiiser 12, and 
diffusion filter 12c, and goes. 

[0031] by the way, the thing which the great portion of hydrogen which penetrated the 
filter 10 and entered into hollow part 3a, and oxygen gas collide and contact with 
platinum coat 13b a radical - the hydrogen and oxygen which were-izing [ oxygen ] 
and radicalized - the the whole quantity is mostly changed into water in response to 
an instant. Moreover, although a part of hydrogen which entered into hollow part 3a, 
and oxygen gas may go straight on as it is, the hydrogen and oxygen gas which went 
[ this ] straight on are collided and re-diffused to reflecting plate 12b. Consequently, the 
hydrogen and oxygen which reach to diffusion filter 12c through bore 12e in the 
platinum coat 13b and non-contact state decrease substantially. 

[0032] On the other hand, in this invention, diffusion filter 12c which prepared 12d of 
platinum coating coats in an outlet side echo and diffiiser 12 is prepared. Therefore, 
said platinum coat 13b, the hydrogen which reached to the way among case body 12a 
through bore 12e in the non-contact state, and oxygen gas become that there is almost 
no bypassing into moisture gas outlet path 3c as it is, and it is radical-ized by contacting 
12d of platinum coating coats. That is, while hydrogen and oxygen gas under the 
condition of radicaU non-]-izing are radical-ized by 12d of platinum coating coats of said 
diffusion filter 12c and hydrogen and oxygen of a non radical-ized condition will be in 
the condition of ****** 0, the hydrogen and oxygen which were radical-ized react in an 
instant, and water is generated. 

[0033] moreover, the hydrogen and oxygen in the condition of the probabihty bypassed 
into moisture gas outlet path 3c while the hydrogen and oxygen in the condition of 
having been radical-ized when diffusion filter 12c existed in a way among said case 
bodies 12 have been unreacted having become smaller, and having been radical-ized - 
all will contribute to a moisture generation reaction mostly. 

[0034] In addition, that the platinum coating coat 13 is locally heated by heat of reaction 
by forming the member 8 for gaseous diffusion which consists of said entrance-side 
reflector 9, a filter 10, and an outlet side echo and diffuser 12 in a reactor body becomes 
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that there is nothing. It is proved that moisture generating can be performed where the 
whole region is mostly held to the temperature of the platinum coating coat 13 in which 
about about 500 degrees is, and it moreover continues under the high moisture 
generating conversion and the responsibility exceeding about 99% at insurance, and 
water generating of the amount of 1000 or more cc/min can be performed. 
EXAMPLE 



[Example] In the reactor body 1 of drawing 1 , the dimension of the furnace body 
members 2 and 3 was made into diameter 134mmphi and the product with a thickness 
of 33.5mm made from SUS316L, and the curvature side of hollow parts 2a and 3a was 
made into the curvature side with a radius of curvature of R= 108mm, Moreover, the 
filter (about 1.7mm in thickness) which has an average of 2.0-micrometer bore which 
carried out two or more sheet laminating of the mesh made from stainless steel as a 
filter 10 was used. That whose height the outer diameter of case object 9a is 22mmphi, 
and is 5mm as an entrance-side reflector 9 again furthermore, as an outlet side echo 
and diffiiser 12 22mmphi and height 10.5mm, [ the outer diameter of case object 12a ] 
Diffusion filter 12c used the thing of a filter (about 1.7mm in thickness) which has an 
average of 200-micrometer bore which carried out two or more sheet laminating of the 
mesh made from a filter (about 1,7mm in thickness), and stainless steel which has an 
average of 70-micrometer bore which carried out two or more sheet laminating of the 
mesh made from stainless steel. In addition, 12d of platinum coating coats of diffusion 
filter 12c forms a platinum coat with a thickness of about 2 micrometers on the barrier 
layer anodic oxide coating made from TiN with a thickness of about 2 micrometers. 
[0036] What formed barrier layer anodic oxide coating (about 2 -micrometer [ in 
thickness ], ion plating method) 13a made from TiN in the internal surface of the 
furnace body member 3, and, on the other hand, formed with a thickness of about 1 
micrometer platinum coat (vacuum deposition method) 13b on it as a platinum coating 
coat 13 was used. 

[0037] Moisture generating conversion was searched for by supplying the material gas 
of **H2 1000 cc/min+02 1000 cc/min from gas supply path 4a, **H2 1000 cc/minH-02 
500 cc/min, and **H2 1500 cc/min+02 500 cc/min, and surveying the moisture which 
flows out of moisture gas outlet path 5a using the above-mentioned reactor for moisture 
generating. Consequently, even if it was in which case of the aforementioned **, **, and 
**, in the continuation moisture generating trial over about 10 hours, 99.3% or more of 
moisture generating conversion was acquired. 
DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing l1 It is drawing of longitudinal section of the ** reactor for moisture 
generators concerning the embodiment of this invention. 

[Drawing 2l It is the enlarged vertical longitudinal sectional view of an outlet side echo 
and diffuser. 

[Drawing 3l It is 11 ******** of drawing 2 . 

[Drawing 4l It is drawing of longitudinal section of the reactor for moisture generating 
concerning point **. 

[Drawing 5l It is the curve which shows the moisture generating conversion of the 
reactor for moisture generating concerning point **. 

[Drawing 6] In the reactor for moisture generating of drawing 4 , it is the curve which 
shows the moisture generating conversion at the time of removing an outlet side 
reflector. 

[Brief Description of Notations] 

In the space section and 2, a furnace body member and 2a a hollow part and 2b A flange 
object, [ 1 ] [ a reactor body and la ] In 2c, a gas supply path and 3 a hollow part and 3b 
for a furnace body member and 3a A flange object, 3c the joint for gas supply, and 4a for 
a moisture gas outlet path and 4 A gas supply path, 5 a moisture gas outlet path and 6 
for the joint for moisture gas derivation, and 5a A fQter flange. In 7, the bolt for reactor 
mounting and 8 an entrance-side reflector and 9a for a gaseous diffusion member and 9 
A case object. In 9b, a reflecting plate and 9c a filter, and 11a and lib for a bore and 10 A 
filter presser foot, 12 an outlet side echo and diffuser, and 12a a case object and 12b 
a reflecting plate and 12c a diffusion filter and 12d " a platinum coating coat and 
12e - a bore and 12f " a filter presser foot and 13 " a platinum coating coat and 13a 
barrier layer anodic oxide coating and 13b - a platinum coat. 
DRAWINGS 
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(0 00 5) mmm4(DBiPC^fp:^^2 1 tt> 7K5>^^ 
^iOT-C 1 0 0 0 c c ym i n SrM^5ScOii5j^7K^ 

mm&m<o^m\zm\^^xmm^ti:^B s:^«>tv>-5 t>o 

[000 6] ^ 5 fi. BfllSlgl 4 (7)^^£:^>tc^ 1 
3 4 mm <t> . ^ 7 0 mm, l^^ffliS^ 4 9 0 c c > tK^ 
^fil^Sl 0 0 0 c c/m i n. *PmJ[;f!^4 0 Ot) 2 1 

m^:^:^i!>mm}) 5/^XI^7K^y y'^fi:^:^Xh^X 
ii.mSS. 5-^9 9. 0*^<DA^^^^M!$^^(OTX7l^ 

(0 00 71 ^JE&*P:*:{jt: 2 1 OMa;d5j^4 0 0 

X:!^T. yif^^m^mifi lOOOcc/min £X±0^# 
TJ-i^V^rti. ^l27K5>^^SJ^^^Jf^9 9. 0%j^± 

/c?v^J^7K t mm(D^<Dmi^(^^Wi ^m-r^^t i>^x^ 

(0 0 0 81 

^m4 0 0X:UT. 7K5>^^fiSr lOOOcc/min 
[0 0 0 91 
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^^^2 IJCi^l^r. 7K5>;*f;^WPiiBS2 5 a^^RFCsiO 

5 a -^^n^y^mtmm-r^^t . ®-m^7i^:^/i< 
[0 0 10] :^mmm^^(Dmm^m\cxtiti. m4(D 

5 0 0 c c /m i n . ;</;^i§PJS;55 o (DikWT 

[0 0 12] ^yc. mmm6^^hhmh^>fj:Xb\c. m 

fpmM7!^^4 cot:. 500cc i n OTK^IS^StC 
m7S^mS6%'Vh^<0\zM\^X. mmti^l 0 0%}) i/'T 

(om^^atm 9 7o/ottj:r>. m^<om\^m 1 1 %fi ^(o 

[0013) fiPt>. m 4 J: 9 ^j:mi^<DRft:^jp:^ii^ 2 1 

i^:i^Mt^riir\z7k^:tfy^mmmm2 5 a^mm^^m 

[0 0 14] ^^X. :^^^m^nm4<DRJt^jP:^t^2 

7^^^^ft>m^m 5 <om^(o^.mm 9 s 9 9 % j: 
v^T#a<o^3i<oaiPiBostt^ • ^m^^mf^'t^t^ 
[0 0 1 51 :^mmm\t. ±m<Dica^mmt. :zin\cm 
1 \cum.<ommn. i^^wmf 2 tf^^^i^mts t 



;<f>^aiPiilS3 c t ; fittlB7K5>:3?^;^aiP2lK2 c tmtA 

mci^:^p^mt2<D^mum\cmm^ti. ^mcmii9 

c^m^:S>^iift<o^—:7.i^9 a t^-:!^i^9 aOF^fiilia 

^^mmrr^i^i^ms h tii^h^^AumR%tm9 1 : 
Mie^^^>t5:^ 1 co^fai^ 1 a\^\cmwt{.±y^/i^^ 1 

0 t ; fitrlB7K^:Jt/>^aiPiiK3 c i: ^^tt«^c^^:*:«cm^ 
3 cD^ra$Pffl!lJc:©«$tt. Hffijcmi 2 eSrW-r-SfS 
:i^(^<*r-;^^4c 1 2 a i: >5r-^«: 1 2 a <7)f^{B!liS8®Sr^^ 
i-5SJ|t«l 2 bi:^->^«2 1 2 a (D^mcmWtVtim 

Wiy>(/i^df 1 2 c tt&my^/y^^ i 2 cic»:rfys:6^3 
-T^^>-i/^Mi 2 d ^75^bfi£aWP<ffil^Jlt • J3:^(4^i 
2t ;^^^:*:«s:i(^rt^ffilC^ltytS^=>^7^^>'i/ 

[00161 tS^^ 2 tci|B^(0^^«:. ft5}^^ 1 <D^m 

\z.m:Vf^y-(j\^^io^. 2 0 0 nm^T<omii.^^ir 
^y^iv^ lot bfct><o-e*>'5o 

[0 0 171 §&^^3JC|a^CD^^|^. ^^^glCO^eg 
JCil^H'Sii^:7^/l^i?^ 1 2 c 5 0 /xmi^Jl_hOiS?L^ 

W^6iJ:m:7^'>^^i$^ 1 2 c t bfct)^"^^^, 
(00181 ffi^^4 \z.^m.<D^m\%. ft^^ 1 CO^S?^ 

2 a S:W-r^>^:*:{^^l3S^2 t^^ffit^coaSP 3 a ^^ir 

m^i^nu2. 3<o^^mzy^/u^ i o^m.wt-t^m 

[0 0 19] 

mmcommoymm] &^t. mm\zm-^\^^x^^m<om 

jt^ip:^p^(Dmmmmxh^<, ^yt. ig!2jimp^sM- 
mmw<o^±mmm. m3\t.m2<o-(-^^mmmx^ 

5o ian-ii^i>r. 2. sni^^^wn 

^y^^mmu^. 9nAamRkfi^. iony^/>^. 
ii\'Xy^/v^yy:yi^<Dy^/v^^k^)^, i2iit±iP 
MBL^ • ifc^^*:. 1 3 r -f >-;5^AiK-C*) 0 . 

[0 0 2 0] MIB-;^cO<^5|j:(*:e?«-2»t. ^(Dp^m^^ 

mtm^m^(omu2aii^m^hf\^x^y)^ mz,^^u 
mz\t.ify^^nmm^4tm\'^hfixi^^. co^^® 

tc:^»t^:<f^^i^^i^¥4(D;?f;:^^j^iiK4 atmn2 

tt. ^<D\^mcm^tm^m'^(omm aiim^^hfhx 

*50. MIC. rf^WcW:, :Jtf-:^^|&ilK3 c;dS^a9:$<x 
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(Di^^if:^ tb P jI^ 5 a 3 a t^^ail $ tt"C I ^ 

So 

[0 0 2 11 m^m^^^uu2. 3(op^mmc\t^ y 

7>^i^6i£r^Lrr^7^:^-:^{*:2 b. 3 b «r^^aS:|^jC^ 

2 b. 3 bSr^g5U:J:»?@«'rs«lfiKt UTV^^^^ 

:7^:/S^^2b, 3 b>Sr;^;^'>^5/ h >S:^^ 

2> 3>Srt5t^[^-?^t^co>b^OJcj^^LrvN-5dS. 

(0 0 2 21 Mia;«/^*i:m^mt8j^AP«!i^tt;te9<b 
0<bmP{ffilSlt- tt^«l 2^;5*P,?^fiK$tL 

i:. ^-J'^WcQ a<Drt<ffliS8®S:|li|-rSSIt«9 b td> 

^?^^^HT*5«9> ;^^i^9 aO^J^MJCti^?L9 c 
Ti^Jl^^^HTi^So f^. ^^AP{l!J^tttg9r^^:*:f^$5 
$t2CDiiESDCO;<f;^^|&jll^2 c tn[^'r^iSLmK:Lflt 

[0 0 2 31 MIB:7^>rW:Jr 10 )!*«)200Mm 

Jl^Tco^7L$r^-r^ ^ ^ /Wi?^ J: *9 $ 

0 o^j^ltJ- li^ > \yy^mM:(D y^;v^y=7 i^i^ 6 
y^i? 1 Of±*^:*:flE§W2. 3--^^S;t$4x'Cl.>So 

1 0 0 2 4 1 tfji5ttjp#MM • mkw^ i2\t. m 

>5r-;^flc 1 2 a <30l^{a!lSS®Srg3«-t-5SJit« 1 2 b . 
*£fc:7^/Ui$r 1 2 c lfl:m:7^/Ui$^ i 2 cco^ffi^BiM 
<o^m®(-^ityte^=»-x^>'i/^J^l 2 d ^'.f 
yVtJ'Jf^l 2 f ^d^ibJ^^$ttT*3*). -5r— 2 

a (D^mu^<D^mmK\^mm<Dmi[. 1 2 e j^sf^^^tv 

r^/^'5o fiP-^. tfJlB^-^^l 2 a-^^M^l 2 b^fi 
±X:^y'iy\y:^m\c^K>l^^^f^.X:i6^ ^ ^M-K 1 2 b 

So l^fc. tftft:7^/P^ 1 2 cfi5 0 um^J^AKDmH^ 

[00 2 51 m^W^y^JX^^ 1 2 c O^^^ffflgPil!)©^^ 

Ml 2 miiiy-(j^^ 1 2 c<7)^^ffiic^figbyhji 

$0. 1--^ tim<DT \l^^(0^<})'^—Bimt^<D±AC 



W^y^ji^^ 1 2 c «rfilfiK-rs;^7">^u;^^:7^ 
/UiJ'co;^ y v-^^^cDS^Ltt. 5 0 Mm£iC±o:*:#$ (:*: 
HJfeJ^ffi-Ctt 70Mnit200Mni) JCSS^^iXTV^ 

So 

[0 0 2 61 f^. a^=i-v^-f Vi/^i^l 2 dO?l^^:J^ 

ySnS^a— r-f >'^^j®ti 3 0D^i:|^^rfeSfc«)> 

tt. edfe=«-'r^>-^^Mi 2 dSra:»:7w/w^ 1 2 c 
<o^ra$i5<R!l<^^^®(:ij^figi-s J: 5 ur L>S755. 

:7h'/i-^ 1 2 c (Op^m^^'^^—'r ^ 2 d Jjr 

^jtsr<ht>'5rii-c&So m^mumBLM'^m 

^1 2tt*^:J|s:f*:t5$r3 0jiE®<7)7K^:3jf>^ttJPiiK5 a i: 
*fr6l-fSffi®«c|^|ftlfejcga®$tt. nttJc?gfg?@3t$tu 

[002 71 ilrias i ^c*5v^Tl*. fp:^wmi 2.30 

p mmMW- 9 w p ffiflSM • \2<o^^^m^m 

U2 ^(om^^^comixeRv^mn^ si(Dm^-^^<D 
j^i/3<J: brv^s;65. mm^^^^^±^<cx. y 

Sr <!rt>Wie-c*>So Mtc. 13 1 lii*5v^rf^. y h 
1 Oi:UTv'^^:;^i5'M-e5.o^c^^®^^;^^]Siigpi: U 
)t>'^yw>5'$r^;lUTV>S^^ mtc#^r. 
mxiboX'^^^<oi^nmU(0^^y ^ jv^^ {:ffysm 

mm t\.itmi^(n>y^/v^^m\i^^^^\c\^xii^ 

[0 0 2 81 MIEa^=i—r>f>' i/^J^l 3Ii. SUS 
3 1 6 \^m<Oi^:^imi^S(D\>%^^(D±mm^^flX 

^Ml 3a^?^^b/c^<t. -itc^ilC&^^Ml 3 b;dS 
J^^$ttTV^-5o *fe> ^<})'^—!kmi 3 aOJiC^W: 
0 . 1m m~ 5 M m^^:d5^3S-T?fe *3 . [gl 1 ^c:i^V^r 
ti. ^^2Mm(^^$<OT i NKcOz-^yir— ^Ml 3 aJdS 

^:^->'>^^-7^-r>'i/x«fetcj:!:)?i^^$4xrv>So JE 

td, ^leS^^Ml 3 bOjl^fiO. 1^111—3^111^ 
i^;65ii^-e$>«3. lai tcMV^TJiiSi^l Mm(?:>^$(Da^ 
&mi 3 bi5S^«f«^5fe(^J:l?J|^^$tLrv^So 
[0 0 2 91 y -^-^M 1 3 a (r:>m^:^mt UT 

^ffi^ffi-Cfo ») . MiC. y< y ir-^li; 1 3 a :65T i 

So 
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10 0 3 01 :ff:!^mi^mm^ 4 4 a Srii 

So ^Ur, UTStBS a rj^^^nfc^^^:*/:^ 
tt. W PiM^M • ^mi^ 1 2 com 1 2 e S.OfJi^:7 ^ 
ju^ 12c $rjiUT7K5)';?/;^aiPjSi2S5 a--^tti$ttT 

fT<o 

(0 0 3 11 tZ^X. ^'-f/U^ 1 0$ri®i§Ura§|5 3 

3bi«f^-S«-r6wi:{cj:!3 7i?;?;/Wk^tt. ^i:^ 

UT7K*-^^^ttSo a§?3 aI^--Aofc7K^X 

U®^:<f ;^ <D---|$ t;i^<D * * iEiit* -5 t> ^tt/ir V 

m^coiEiiU/c7K^J5LU^^^:«f^f*SM«l 2 b--^ 

5^LT^i£m$iT.So S^^mi Sbt^m 

m(D^^xmiLi 2 e^3loT52:it:7>fyw^ l 2 c^ifl 
[0 0 3 21 :*:^§g(cMV>Tfi. WPfflflSlt-a: 

m^i 2f^ice^='-v^^ >'y^mi 2 d^^^-fittftm 

y^fV^ 12c S^^ttTV^S. ^(DtLib^ mU^^m^ 
1 3b^#^gJttcO^*-e]S?Ll 2 e$:jiUT'5r-;^;<s:(*: 

5>:^;^ttiPiS8&3 c»^--^ilt)i-5:it«tai^l»M<t?:f 

tk^^^^:^^*^. 1 2 c<^a^:='- 

'7^^i^l^^^lg[l 2 djcioT^i^^/wti^H. 

[0 0 3 3] ^tz. mm^—:^:^i^i 2<D[H:^\:i^Wiiy 

v^m<D7^m t mmt^^Rjt^(D-^-^ -c7K^;<f ^ w p ii^ 3 

[oo3 4l^xr. Wif^7<QmR^i^9. y^jv^i 
OSt/fWPiWKtt 1 2i)^h^^iJ:^mkmm^ 

Bim\ 3;55SJE£:^tcJ:oT^gp&^(cJ!HifKi$ixSr^3!)5W 
Mir/jM!). 6^=1— 7^^ V^^J®[1 3 0ia»^^«*i|«5|5 
0 0'' tev^(^iaSJc^|$U^c:t^^-C7K5^%^SrfT/.t 9:1 



<4<OTIC, ^:^lCU;6^i>«lfiELT lOOOcc/min 
[0 0 3 51 

2. 3<D^J^^&Sri[^l 3 4nim^. 1?:$ 3 3. 5m 
mCOSUS 3 1 6 LK^ aoS^2 a. 3 a (Ol^ft 
®*ft^¥^SR= 1 0 8mm<0«ftfi^ bfco y 

Ufe^^2. 0 nxaiDmiL^^^^y ^J^^ iW^m 
1. 7 mm) ^r^^Lfco M«C, AP^SJlt«c9^L 
r. -5^— -5^(ifc9 a<D^@d5 2 2mm0. fi5$3d55mm<D 
^<D$r. mPMSM-i£Sfi:(*:i 2^bT. >^-;^ 
i*:! 2 aO^^;d52 2mm^>, iiS^dSl 0. 5mm. t£ 
ii:>'>f/U^ 1 2 cd5;^7^>U>^fiy !X Vz>L^ia«rfta[ig 
bfc5|l*^7 0/xm(^]S?L^^-r5:7^/U>5^ (J?$j^l. 
7 mm) ^U5>^7^>^U;^®i;^ 

*&2 0 0 /xm<OS?L*Wt"'57W'/^^ (H^lli^l. ,7m 
m) Ot><^^^^^U;/S:o f^x 1 2 c 

=3— x-<>^^^]^l 2 dtt, iP$i^2 /xmCOT i NiK^^ 
y ^r-^ie^OjitC. ^$11^12 Mm<OS^^Ii[^?^^Lfe 

[0 0 3 61 — e^^^-X^ ^'i/^^ 1 3 UT 

fi, jp:^{i^mi 3 <ortM®ir T i N®(7^y'< y -^—^1^ 

1 3 b^?f^^b/t>bO^{^^Lyb. 

[0 03 71 ±ia7K5>^^ffl^^&i^^ffl»/^r. ;!tf;^^i& 

ii8&4 ad*e>®H2 1 0 0 0 c c/m i n + Oa 100 
0 c c /vci i n , ©H2 1 0 0 0 c c /m. i n + O2 5 
0 0 c c /m i n . (DHg 1 5 0 0 c c /m i n + Og 

5 0 0 c c/m i n<DI^J|sF;^;^S:#t|&u 7K5>;<f^mP 
311^5 a;J)-P>gftt±i-t-S7K5>^ll^i-Sr^(cJ:l9. tK^ 

^m\cm^X. 99. 3%£X±<07K5>^^l£:^;65^e> 
[0 0 3 8] 

^&im^mx.tLW^y >( ^mi^^m^t bTv^6o 

-?:(Dji^m> 7K5^;?/;^WP3i^F*3->^fEtiit--5^Sl^::;5f;^;6s 
^my y^oil3^;«/;^<^^|ii^gai 
^OwirzK^y 5^^<Dl^}^;?fx^<D^'a'-et>, 9 9. 0%JEiL 

■C 1 0 0 0 c c /m i n i^il±(^7K5>*^;t bT^^-T -5 

[0 0 3 91 mim.A(o^m\:Lm^xxx. mtm-^mi^ 
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So 



5o 

1 1 a tt^raSS. 2 2 a 

liSSP. 2 bft^'^^^v^f*:. 2 c ^^j^jSK, 

Sbtt^ltlR. 9c«S?L. lOny^/V^^. 11 

a • 1 1 btt>'-</Ui$'if^, 1 2nmnmRH'iitm 

{^^ 12a n^-y^W^ 1 2 b Ji^tS, 1 2 c (ifc^ 
71. 1 2 f H:7-</u^Jf;t, 1 3 ri^^a— r -f ^'^^ 

m. 1 3 a y ^-^m. i 3 b fie^fe^ia. 



mi} 



m2] 
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[@6] 



100 



95 



^ 30 



80 



-O -400t:.0.5hr(H20 : SOOsccm) 
-O" 40(rt: . 9.0hr(H20 : SOOsccm) 



100 50 0 50 100 



^^m<iij^rt7wm^^>5r^2T@ i#i7- ±f^m±i^mm}^^mm2r B 3^2^ 

i72)mmm^ mm (72)^^# ^ji 



-8- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP,. BOTTOM OR SIDES 
□^fT^DED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



UW.INES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




